Arginine methylation is required for remodelling pre-mRNA splicing and induction of autophagy in rice blast fungus.
Protein arginine methyltransferases (PRMTs) regulate many physiological processes, including autophagy. However, the direct roles of the various PRMTs during autophagosome formation remain unclear. Here, we characterised the function of MoHMT1 in the rice blast fungus, Magnaporthe oryzae. Knockout of MoHMT1 results in inhibited growth and a decreased ability to cause disease lesions on rice seedlings. MoHMT1 catalyses the di-methylation of arginine 247, 251, 261 and 271 residues of MoSNP1, a U1 small nuclear ribonucleoprotein (snRNP) component, likely in a manner dependent on direct interaction. RNA-seq analysis revealed that alternative splicing of pre-mRNAs of 558 genes, including the autophagy-related (ATG) gene MoATG4, was altered in MoHMT1 deletion mutants, compared with wild-type strains under normal growth conditions. During light exposure or nitrogen starvation, MoHMT1 localises to autophagosomes and MoHMT1 mutants display defects in autophagy induction. Under nitrogen starvation, six additional MoATG genes were identified with retained introns in their mRNA transcripts, corresponding with a significant reduction in transcripts of intron-spliced isoforms in the MoHMT1 mutant strain. Our study shows that arginine methylation plays an essential role in accurate pre-mRNA splicing necessary for a range of developmental processes, including autophagosome formation.